In 2006 the Nordic Council of Ministers concluded that there was need for education and training in how to plan and design society to enable people to live active, independent, and full lives without adding supplementary, segregating adjustments or expensive specialised solutions, especially for the elderly or persons with disabilities. The universal design (UD) concept became a public health issue for all Nordic countries. The first academic educational-training initiative in universal design was initiated at the Nordic School of Public Health (NHv) in 2006. Thereafter, a number of UD courses were held for professionals mainly from the Nordic countries who worked with development and creation of the public arena. In 2011 the first diploma programme in universal design was established at NHv. A new field in public health research was also established and a number of publications in scientific journals, presentations at Nordic and international conferences, together with seminars and workshops have established a solid ground for further development of the field in the Nordic countries.
Introduction
The term universal design was first used in the mid-1980s by the American architect, Ronald L. Mace [1] . During the 1990s, universal design became a concept embraced in several countries.
With the United Nations' Convention on the Rights for Persons with Disabilities -now acknowledged and ratified by many countries -universal design received a globally accepted definition:
Universal Design means the design of products, environment programmes and services to be usable by all people, to the greatest extent possible, without the need for adaptation or specialized design. Universal design shall not exclude assistive devices for particular groups of persons with disabilities where this is needed [2] .
The Committee of Ministers of the European Union decided to recommend that the governments of the EU member states accept universal design as a philosophy and strategy to support the implementation of full citizenship and independent living for all people, including those with disabilities [3] . An important current document for describing the European Union's strategy for an accessible Europe is the 'European Disability Strategy 2010 -2020: a renewed commitment to a barrier-free Europe' [4] .
The concept of universal design has now spread worldwide. New ideas and new professional methods have been implemented. The concept exists under various names, for example design for all, inclusive design, and participatory design.
About 10% of the world's population, or 650 million people, live with a disability. In the Nordic countries with life expectancies of over 70 years, individuals spend on average about 8 years, or 11.5% of their life span, living with disabilities [2] . Persons with disabilities often encounter environment, products, and services in the public arena that are designed in a way that is poorly suited to fit their abilities and/or their needs. Initiatives are needed to improve independence, accessibility, and participation for all citizens.
A society embracing the vision of universal design is a society designed in a way that enables as many people as possible to use public services and transport systems as well as to take part in its daily life and to experience safety and joy in the environments created [1, 5, 6, 2] . The main goal of universal design is to achieve universal performance of designed products, buildings, and environments, meaning flexibility in use [6] , especially at an urban level. It promotes a shift from design for manufacture and assembly (DfMA) towards design for usability (DfU) [7] and user-centred design [8, 9] . This shift aims to accommodate the needs and wishes of people regardless of the changes they may experience in the course of their lives. Consequently, universal design is a concept that extends beyond the issues of accessibility of buildings for people with disabilities and should become an integrated part of policies and planning for all aspects of society. The universal design concept does not just focus on the user's physical abilities. Most attention is on cognitive and communicative abilities. There is more to functionality and task performance than physical access and, to design successfully products, services, and environments supporting behaviour, information on the fit between persons and environments is not enough.
Sound ergonomic principles and attractive appearance have resulted in successful UD products and environments that appeal to a broader population. Designers of universal products and buildings focus on usefulness as a source of imaginative exploration, as opposed to satisfying rules of constraint. Moreover, they recognise that people with disabilities are not the only beneficiaries of more useful artefacts. Historically, many revolutionary products have their origin in assistive technology [10] . Usefulness has a great deal of appeal if it benefits a wide range of people. The need for education and training in how to plan and design society without adding supplementary, segregating adjustments or expensive specialised solutions is growing constantly in many countries [11] . Seeking to make the UD concept more useful, the Centre for Universal Design at North Carolina State University has developed seven principles to support the evaluation of existing designs, guide the design process, and educate designers and consumers about the characteristics of more universally usable products and environments.
The seven universal design principles are [12] :
The design is useful and marketable to people with a diverse range of abilities.
-PrInCIPle TWO: Flexibility in Use
The design accommodates a wide range of individual preferences and abilities.
-PrInCIPle THree: Simple and Intuitive Use Use of the product or service is easy to understand, regardless of the user's experience, knowledge, language skills, or current concentration level.
-PrInCIPle FOUr: Perceptible Information
The design communicates necessary information effectively to the user, regardless of ambient conditions or the user's sensory abilities.
-PrInCIPle FIve: Tolerance for Error
The design minimises hazards and the adverse consequences of accidental or unintended actions.
-PrInCIPle sIX: Low Physical Effort
The design can be used efficiently and comfortably and with a minimum of fatigue.
-PrInCIPle seven: Size and Space for Approach and Use
Appropriate size and space is provided for approach, reach, manipulation, and use, regardless of user's body size, posture or mobility.
As a pedagogic framework, the seven UD principles have changed some societal attitudes but since their introduction in 1997, there has been little re-evaluation, reconsideration, or questioning of the principles. From a health perspective, adding principles that relate to affordability and sustainability should be considered. A universal approach to public services and products is crucial if people are to be able to live active, independent, and full lives. How society is designed, therefore, is an important public health issue.
There is a growing understanding that UD has a significant impact on health and wellness. [13] . However, there are limited research results to guide professionals who strive to practice universal design towards the goal of improving health and wellness. What makes the UD concept a public health issue is that, firstly, being based on democracy and the Universal Declaration of Human Rights [14] , it includes all people, without exception, and, secondly, the underlying objective is inclusion and optimum health for all. It is a cross-sector approach in which collaboration between professions and disciplines is needed and where civil, public, and private sectors must work cooperatively. Thirdly, it is not a field limited to one speciality or specific profession to provide solutions for separate or prioritised groups in society [7] .
Universal design in a nordic perspective
In 2005 the Nordic Council of Ministers (NMR) adopted a Nordic action plan (Design for all [2005] [2006] [2007] ) that proposed a range of initiatives to guarantee all citizens -regardless of age, culture, and ability -the means to participate in the community. The action plan stated that the NMR wanted to take a more active role in the process of introducing the UD concept to broader groups of professionals, as well as to different user groups. Democracy and human rights was the starting point for efforts made to eliminate barriers in the public domain and invest in sustainable and universal solutions. In this way, the UD concept became a public health issue for all Nordic countries.
The Between 2006 and 2012, 16 masters' level courses were held at the Nordic School of Public Health and in 2008/2009, courses were offered also in the Baltic countries and Northwest Russia. Most of the students enrolled at the UD courses at NHv came from the Nordic countries, had at least a bachelor's degree, and were over 30 years of age. The target group was any professional involved in the planning or creation of structures in public space, but also those involved in education, nursing, health, or social work, such as architects, occupational therapists, nurses, community public health workers, politicians, and community planners. All attendees were active professionally and offered their individual experiences in dialogues and discussions within each course.
Some utilities with education-training in universal design were:
• Democracy and human rights is the framework for the creation of the whole society, [16] .
In 2011, development of a Nordic Charter for Universal Design was initiated by the Norwegian Directorate for Children, Youth and Family Affairs together with NHv who were to be responsible for the actual work. The purpose of the charter was to present rationales that stated the prerequisites for successful investment in universal design, and to define a platform for further research and good practice. It was also meant to assist in spreading information and knowledge about the importance of the universal design concept in guiding initiatives that had effects in the public arena [17] . The charter was first presented at the UD2012 in Oslo and has since been translated into several languages.
In Norway, the development of UD has been closely linked to the 'Government-Action Plan for increased accessibility for persons with disabilities' (2005) (2006) (2007) (2008) (2009) and 'Norway Universally Designed by 2025' (2009-2013), a new action plan for UD and increased accessibility. Furthermore, universal design has been introduced as a concept in Norwegian legislation, including that addressing anti-discrimination and accessibility, planning and building, transportation, communication, and education. Accessibility also will be included in Swedish anti-discrimination legislation from the beginning of 2015 (www.regeringen.se).
In 2012, NHv participated in the development of a strategy document for implementing universal design in the activities of the Nordic Council of Ministers (NCM), in cooperation with a group of Nordic professionals. The strategy document was a mission from the Norwegian Directorate for Children, Youth and Family Affairs [18] .
The International Conference on Universal Design [19] took place at Lund University in june 2014. NHv was represented on the conference editorial board and led a workshop together with Professor Edward Steinfeld of Buffalo State University, USA, with the purpose of investigating the need for international cooperation in education and training in the field of UD. A summary publication of the workshop is in progress.
nHv's courses in universal design
Courses on municipal planning and accessibility were among the first UD-related courses organised at NHv, and were motivated by the mission received from the Nordic Council of Ministers (Action Plan 2005-2007);'to increase the accessibility in the Nordic countries for people with disabilities'. Two-week courses were offered. The participants in these courses were initially architects, building engineers, occupational therapists, and health professionals, mainly from municipalities in the Nordic countries. Groupwork in interdisciplinary teams was a pedagogic success and participants often expressed their positive experience of having the opportunity to exchange insights with colleagues from other Nordic countries.
The political ambition of an inclusive society resulted in demand for more courses in other areas where UD has a key role. The main criteria for the selection of topics in the UD courses and later in the diploma programme were:
• Actual trends visible in society, such as demographic developments, migration, and new legislation/conventions for support of people with disabilities. The courses at NHv included the following topics:
• Accessibility as a theme in municipal planning,
• Public health and innovation, • User perspective in information, and communication,
• Human rights from a public health perspective, • Projects in the field of universal design.
Sixteen single courses at advanced (masters level) were developed successfully, with the examination of about 330 course participants.
Universal design research
The area of universal design requires more research to identify the universal demands to form the basis for UD-related legislation. There is a need for qualitative studies to establish what clients experience as working well, in addition to what does not work as intended. Research in this new field at NHv focused on participation in society, to develop knowledge of daily life at the interface between humans, the environment, and technology.
International conferences and collaboration on papers in scientific journals have contributed to international networks, valuable in the development and teaching of the courses in universal design. At the third International Conference in Universal Design, held in Hamamatsu, japan, the health perspective on education in UD as practiced at NHv was very well received [20] .
Some contributions by NHv to the Universal Design research field are: 
Future challenges for the development of universal design
An immediate challenge for the development of UD is to ensure that its actual and perceived values are not diluted by poor understanding and poor implementation. Avoiding this requires further examples of good practice with clear evidence of the benefits, both social and economic, that UD can bring. We also need to develop a wider body of guidance, education, and training to ensure the maintenance of quality and consistency of delivery. Broadening the outcomes of UD from the wellknown feature of 'usability' to include social participation and wellness, and by addressing diversity and issues of social justice beyond disability, will expand the constituency of universal design practice. This will provide an infrastructure for communication and information sharing, as well as effective tools for education, research, and practice. A move is needed from 'best practice' towards research-based knowledge of the interaction between individuals and their environment, and how (dis)ability or (dis)accessibility emerges in concrete situations. We need to think and work in new ways, to develop research methods and research questions that focus on 'complexity'. This is a field with much room for innovation.
remarks
Bringing UD to the mainstream of public policy and planning requires a cultural shift. Education and training can bridge the gap between theory and practice in delivering UD solutions for a more inclusive society. There also is a need for evaluation and documentation so that those in positions of responsibility both understand what needs to be done and are able to effectively measure how well the actions taken are working.
Doubtless the decision to close NHv has inhibited the development and growth of the field of UD in a Nordic public health perspective. However, the topic is growing in Europe, the USA, and in several other countries, and the Nordic countries will invest in new initiatives for education and training of professionals in a national context. The experiences from NHv have, for example, stimulated the creation of a new bachelor of education programme in Occupational Therapy at Gjøvik University College in Norway, where UD is one major topic.
The author of this paper was responsible for the development of the UD topic at NHv between 2006and 2014. Together with colleagues at NHv and at other Nordic universities, an important contribution to the public health field was developed.
